Introduction
The autonomous ordinary differential equation rN(t) [1 N(t) [9] ); also some of the negative feedback effects (such as the accumulation of toxic residuals etc.) act with some time delay (Volterra [13] Along with (1.3) one considers an initial condition of the form N() () > 0; (0) > 0; e C([-,0I, m+).
1.4
Solutions of (1. and the convergence in (1.5) is unconditional on the size of delay for details see Lenhart and Travis [12] or Gopalsamy [4] In terms of the variables x, y, a defined in (2.6) we rewrite the system (3.2) as follows: [2] ), it will follow that M1 the roots of (3.7) will have negative re pts for sml positive ues of r. We wt to find scient conditions so that the reM parts of the roots of (3.7) will have negative re pts whatever the size of the delay r.
We note first A 0 is not a root of (3.7) . If the root of (3.7) have zero or positive ral parts, then for some positive r, A +iw, w > 0 are roots of (3.7). If we can show that , +iw cannot be roots of (3.7), then it will follow that all roots of (3 .7) One can show that no < K (the details of proof omitted) from which it will follow that there exists a To such that n(t) < Ke for > To.
Let us now suppose n is oscillatory about K and let n(t*) denote an arbitrary local maximum of n; then and therefore Since n(t*) is an arbitrary local maximum of N, we can conclude that n(t) < n(t*) < Kerr= L 4.13
for _> To, where To is the first zero of the oscillatory n. We have from (4.13) and the second of (4.1) that du(t)
d"'-<--au(t) + bL for > T, + r.
4.14
We can compare solutions of (4.14) with those of dx,:.tt -ax(t) + bL, x(T, + r) u(To + r). It is easy to see that solutions of (4.15) satisfy bL Thus by comparison of (4.14) and (4.15) we can conclude that u(t) < x(t) for > T + r.
Thus there exists a T > 0 such that bL u(t) < ---+ e M for > T.
a
The priori upper bounds of n and u in (4.7) follow from (4.13) and (4.16). Using these upper bounds of n and u one can derive the lower bounds in a similar way. We shall omit the details.
The next result provides verifiable sufficient conditions for the global asymptotic stability of the positive equilibrium (n*, u*) of (4.1). (be rr)err
4.17
Then all the positive solutions (n(t), u(t)) of (4.1) satisfy lim (n(t) u(t)) (n*, u*).
4.18
Proof. Let (n(t),u(t)) be any positive solution of (4.1 then one can verify (for more details of the technique we refer to Gopalsamy [5] or Gopalsamy and Ahlip [6] e("-)<e(")Sn(t)SL(")<L (-) for t>t,. 
